A half-joint is a particular type of RC structure .When using precast beams in reinforced concrete frame structures, dapped beams ends are often required in the bearing area to keep the floor structure as thin as possible. The arrangement and detailing of the reinforcement is an important factor in the performance of a half-joint. For pre-tensioned members, the prestressing force and tendons should be ignored, but for post-tensioned members the prestressing force should be considered as an external force acting on the half-joint. This paper aims to calculate dapped beam ends according to the EN 1992-1-1.
Introduction
When using precast beams in reinforced concrete frame structures, dapped beams ends are often required in the bearing area to keep the floor structure as thin as possible. Because anchorage of the diagonal tie Zs is difficult due to the geometrical conditions in strut-and-tie models with an inclined reinforcement portion of 100 %, a combined strut-and-tie model comprising perpendicular and inclined suspension reinforcement is selected under normal conditions. This paper aims to calculate dapped beam ends or a half-joint according to the EN 1992-1-1. [1] 
Half-joint calculation in accordance with EN 1992-1-1
The calculation is based on a strut-and-tie model combined of perpendicular and inclined suspension reinforcement in accordance with DAfStb 1 Booklet 399.
[2] The equilibrium in the strut and-tie model is determined by iterative addition of the required stirrups and the recalculation of the centres of gravity of the reinforcement. Strut-and-tie model consisting of inclined suspension reinforcement.
The inclined model is always used in combination with the model of perpendicular suspension reinforcement to prevent shearing of the half joint along the inclined bars. This model is more suitable for mapping the actual load-bearing behaviour of higher beam corbels. 
Strut-and-tie model consisting of perpendicular suspension reinforcement
While the model of inclined suspension reinforcement results directly from the support geometry, the geometry of the model of perpendicular reinforcement is determined through the dimensioning of the nodes 1 and 2 of the inclined strut (D1), see Figure 2 . It is assumed that the stress limit in node 2 (stress σcd2 depends on a4 ) is complied
with; k2 and v' are assumed in accordance with the selected National Annex (NA).
-for Germany: k2 = 0.75, ν' = 1.1 -fck / 500 <= 1.0
-for Austria: k2 = 0.9, ν' = 1.0 -fck / 250 <= 1.0
The exact compression strut position with the dimensions of the nodes 1 and 2 is determined in the above expressions and the given border conditions such as the concrete cover and the centre of gravity of the suspension reinforcement and the horizontal reinforcement.By defining unfavourable half joint dimensions and/or if a high number of reinforcement layers is required, an inclination of the compression strut below 30° can result. 
a) b)
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Tensile force in the vertical suspension reinforcement:
b k =half-joint width;
Compressive strut force:
2.4. Horizontal forces due to the compressive strut geometry that are to be anchored:
Verification of the load-bearing capacity of the compressive concrete strut:
Compliance with the following condition must be verified
Where: α cv is a coefficient taking account of the state of the stress in the compression chord b v is the minimum width between tension and compression chords is the inner lever arm, for a member with constant depth , corresponding to the bending moment in the element under consideration, the approximate value = 0.9 • may normally be used. 1 is a strength reduction factor for concrete cracked in shear f cd is design value of concrete compressive strength is the angle between the concrete compression strut and the beam axis perpendicular to the shear force, The angle should be limited 1 ≤ cot ≤ 2.5 (13)
Verification of node 1 (bearing stress):
The verification of the compressive stress underneath the load plate is based on EN 1992-1-1: With the following conditions underneath the load plate:
k 2 and ν ′ in accordance with the applicable National Annex (NA) -for Germany: k 2 = 0.75, ν ′ = 1.1 − f ck /500 ≤ 1.0 -for Austria: k 2 = 0.9, ν ′ = 1.0 − f ck /250 and in node 1:
k 2 and ν ′ as with node 1 for bearing stress, σld and σcd can be limited to 0.85 • f cd1 in accordance with Schlaich/Schäfer. 
Internal forces
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Conclusions
The EC2 model avoid any unsafe predictions in the shear strength. Adequate anchorage should also be provided for the tensile steel reinforcement at the supports to prevent premature reinforcement slip failure.As shown in fig.5 . the following stirrups are provided: ZV1 ø 12 2-set in 9 layers with 20.34 cm2, for ZV2 ø 12 2-set in 10 layers with 22.60 cm2 and for horizontal stirrups ø 20 2-set in 5 layers with 31.40 cm2 .The Eurocode 2 strut-and-tie model can be unsafe when av/d ratio is in between 1 and 2.
